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5 The present invention relates to a communication system for connecting at least one 

telecommunication terminal apparatus arid at least one computer device to a switching device. 




Analog telephone equipment is increasingly being replaced by digital equipment, based 
p rHor^nnntly on t h e TSPN ntnndnrrl (I S DN = Intpcrnt pri S m H rrn Pigitnl Nrfrvorlr) TfiPN in — ■ 
1 0 defined by several international digital communication standards that are recognized 

worldwide by telephone companies. ISDN^ch^logy is used to send both speech and data 
that can include graphics, sound -^d^film^^J-digital signals via public telephone networks. 
The ISDN standard comprises digital standard transmission protocols, terminals and 
connection cables. The user is provided with two types of ISDN terminals. The international 
15 base terminal (S 0 ) comprises two B channels, each having 64 Kbit/s, and a D channel having 
16 Kbit/s. The B channels transmit the useful information. The D channel is used for the 
signaling. Up to eight telephones or other terminal apparatuses can then be operated at an S 0 
interface. 



20 Besides the base terminal (S 0 ), the primary multiplex terminal (S ZM ), which is likewise 

internationally standardized, is also provided; it comprises 30 B channels and 1 D channel 
having 64 Kbit/s. 



ISDN telephones can be operated directly at public networks or at private branch exchanges 
25 (PABX, Private Automatic Branch Exchange). In Germany, public communication networks 
standardly provide two-lead U k0 interfaces. In what is known as a network termination (NT), 
these U k0 interfaces are converted into a four-lead S 0 interface. For normal operation, the 
network termination requires energy from the public power network. In case of a power 
failure, the network termination (NT) supplies an emergency-supply-authorized terminal 
30 apparatus with energy from the public telephone network. Emergency operation is indicated 
by a reversal of the supply voltage at the S 0 interface. 





Terminal apparatuses are preferably connected to private branch exchanges via the U p0 
interfaop. The U_ Q interface likewise transmits two B channels and one D channel. TheJJ „ 
interfac^isjiot irnernationally standardized. For this reason, in addition to4*-thgre also exist > 
many other manufacturer-specific U interfaces. 

5 

Since the ISDN standard is a digital standard, it is particularly easy for computers to be 
connected to ISDN interfaces via plug-in cards. In contrast to speech transmission via 
telephone or image transmission using fax machines, computers offer the possibility of 
transmission of very different data formats. Thus, inAe^main of the Interne^ a multiplicity 
of image formats, speech compression methods, 

images, are used. The use of computers to send and receive faxe^ belongs to -the prior art. 
; '~i With the corresponding software, a computer connected to a printer and to a scanner replaces 

^} a fax machine. 

*' » 15 One problem in the contemporary PC world is the lack of flexibility of the interfaces used. A 
w PC is standardly equipped with a keyboard interface, one parallel interface and two serial 

1:3 interfaces (RS - 232). The keyboard interface is occupied by the keyboard. One serial 

l;^ interface is allocated to the mouse, and the parallel interface is reserved for the printer. Only 

M the second serial interface is available for additional peripheral devices. In the PC domain, 

} =5 20 data transmission via a serial interface is limited to a maximum of 1 15.2 Kbit/s. For this 

reason, peripheral devices that produce large quantities of data, such as for example -scanners, 

are connected directly to compirt^; ^^^^^^^^^^^^^^^^^^^^ ^ US ' V * a 
additional plug-in cards. However^ fop tms^pu^ computer and 

install additional plug-in cards. Another disadvantage of the many different interfaces in the 
25 PC domain is the use of many different plug connections. In order to solve this problem, 

various bus systems are known in the prior art. In contrast to the PCI (Peripheral Component 
Interconnect) and ISA (Industry Standard Architecture) busses, an SCSI (Small Computer 
Systems Interface) interface can also be led out from the computer housing, and can in this 
way be used for the connection of up to seven peripheral devices having high data 
transmission rates, such as for example -hard disks or scanners. A large number of low-price 
busses are available, such as for oxamplo - t he Apple Desktop Bus (ADB), the RS-485 
interface, which represents an extension of the RS-232 interface, the Access.bus (A.b), the 



Connection Highway Interface (CHI), the GeoPort, and, recently, the Universal Serial Bus 
(USB). 

An essential goal in the definition of the USB standard was to provide a low-cost bus system 
5 for the connection of external peripheral de\jcesJo,pCs. The USB bus offers low to medium 
data transmission rates (up to 12 MBit/s^ ^hg, USB is thus very well suited for the 
connection of a large number of peripheral devices, such as for exampl e scanners, Personal 
Digital Assistants (PDAs), keyboards and mice. Up to 127 devices can be connected to the 
USB bus. In addition, the PCI bus supports plug-and-play functionality. The connecting 
^fO cables are shielded four-lead lines. Two leads are *her - eb y used for the transmission of a 
supply voltage of 5 volts. The two other leads are twisted, and are used for signal 
™Z transmission. For data transmission rates of 1.5 MBit/s, unshielded untwisted cables are 

^ sufficient. The plugs are designed in such a way that one terminal apparatus can feed a 

k3 maximum of 5 amperes into the supply line of the USB bus. The energy supply via the USB 

= " ~ 15 bus offers the possibility of producing peripheral devices without power supply units, thus 
saving costs. 



PCs and other terminal apparatuses, such as for example - t elephones, can be connected jointly 
to public telephone networks or also to private branch exchanges. As long as the public 
20 telephone network or the private branch exchange provides an interface - such as*4ef~ 

-example -the S 0 interface or the U p0 interface — that permits the connection of several terminal 
apparatuses, the PC and the terminal apparatus can be operated at the same interface, as 
indicated in Figure 3. For reasons of cost, telephones are standardly equipped only with the 
most necessary functions. The telephone or terminal apparatus in Figure 3 can thus only send 
25 data to, and receive data from, the private branch exchange (PABX). Consequently, in Figure 

3 a communication between PC and terminal apparatus is possible only indirectly, via the 
y private branch exchange (PABX). Additional manufactupr-specific solutions according to 
Figure 4 have also been created, in whicl-^fi ^ox toip lo the I*C is connected with the private 
branch exchange (PABX) via an RS-232 interface, via a terminal apparatus (TE). The 
30 advantage of this solution is that at the PC side it is possible to use an akeady-existi 
ay interface, such as for - example t he RS-232 interface. It is disadvantafeoSu^^»Jte@4it«d^ 
interface does not have the bandwidth required for complete controlling by the PC. 
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Figure 3 shows, in addition, the internal construction of a telephone. A telephone 
essentially has three user interfaces, namely a microphone (acoustic source), a 
loudspeaker (acoustic sink) and a keyboard for the dialing process (D channel). These 
three user interfaces, possibly supplemented by additional input and output units, are 
connected to the private branch exchange (PABX) or to the public telephone network 
via the telephone-internal IOM-2 bus (Input-Output Multiplexer) with the U p0/E or S 0 
interface. The IOM-2 interface has a frame structure for three lOM channels. Each of 



frame structure, among other thing »2 B channels (64 Kbit/s), one D channel (16 
Kbit/s), one D* channel (16Khit/s), one CTRL channel (16 Kbit/s) and 2 IC channels 
(64 }^it/s)^^^^d^^I^^a^^mGls are used for data exchange with the switching 
center, preferably of speech data. The D channel is used for the exchange of control 
information with the switching center. The two IC channels are used for the exchange 
of data, preferably speech data, with additional terminal apparatuses, for example 
slave phones, and the D* channel and CTRL channel are used for the exchange of 
control information with additional terminal apparatuses. In the connection with an 
additional telephone (slave phones), the telephone that is connected with the 
switching center must be configured as a master phone. 

US-A 4,748,656 discloses an interface arrangement that connects a communication 
system to a telecommunications terminal device. This interface is implemented by a 
plugin card in a personal computer that, on the one hand, controls the operation of the 
connected telecommunications terminal device and, on the other hand, offers services 
of the communication system. The complete signalling from the communication 
system is interpreted by the personal computer, converted into suitable control signals 
and forwarded to the telecommunications terminal device. The data received from the 
telecommunications terminal device are interpreted and modified in the personal a 



computer. Suitable control and signalling messages are derived tnerefror^th^t are 
then forwarded from the personal computer to the communication system. The 
connection of further peripheral devices to the interface between the personal 
computer and the telecommunications terminal device, however, is no more possible 




these IOM channels provides four sub-channels, each having 64 Kbit/^Iji the IOM-2 




# 
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than is stand-alone operation of the telecommunications terminal device when the 
personal computer is turned off. 

'Tsar - laBt Daten statt Wasser fliefien", ELEKTRONIK, Vol. 45, No. 20, 1 October 
1996, pages 56-60 describes a semiconductor module both for digital as well as for 
analog data transmission. This module serves the purpose producing cost-beneficial, 
passive ISDN PC cards that, parallel to the data transfer with ISDN subscribers, can 
also communicate with subscribers in the analog network and transmit data. The 
fimctioi^^ are based on the semiconductor module 

describe^fe^eie-arGfxomparable to those of active cards. In one applied example, the 
3 semiconductor module is connected to an ISDN transceiver via an IOM-2 bus and is 

t connected to a PC bys interface via a local bus. 

til/ 

It is the object of the present invention to indicate a solution b> ^^^o ^fwhich a PC 
and a telephone can be connectedr in wh i ch this is to bo achieved ' with a low hardware 

U 1 5 and software expense, and in which additional peripheral devices can be connected 

1 via the interface between the PC and the telephone. 

*? 

This aim is achieved b)^^ ^ n& ^ "a communication system having at least on£ "^""^ 
computer device, at least one telecommunication terminal apparatus, anda ^otching — 
, meanp -that can be connected to a public telephone networ ^^hereby T he computer 
2 0 device and the telecommunication terminal apparatus are connected via a first bus 

C^he telecommunication terminal apparatus is connected to th^ awrtcSng means - via an 
interface^ 

Gthe telecommunication terminal apparatus is proviciedjyith a first operating mode in 
2 5 which the reception data received from th^^^cfen^meaR9-are rerouted by the 



telecommunication terminal apparatus to the first bus system, and are forwarded via 
the first bus system to the computer device/ * 
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computed device is provided witl^^^^re^^^^ssing the data received from the 
telecommunication terminal apparatus, and for the forwarding j OTmese data to the 



10 
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telecommunication terminal apparatus via the first bus system, whereby the data are 
emitted by^etej^oi^^^^^ioat^rminal apparatus^ * 

■acitelizedin thattlrefirst bus system exhibits a greater bandwidth than a second 
bus system that is employed for the connectio^fi^^yidual, inte^a^^emblies of 
the telecommunication terminal apparatus, ^^n^^tfi^^^((^ 9 m the first 
operating mode^the transmission data produced by the telecommunication terminal 
apparatus are forwarded via the first bus system to the computer device, the computer 
device processes the received data using tt^ prgceosing means, and the processed 
transmission data are sent back via the first bus system to the telecommunic ation 

► data 

to the corresponding interface^ for forwarding to th^^otchlng^mean s . 
Preferred constructions of the present inventid^^^^ ^^^^^^^^ the 

subGkums ' <7<£^/^^^ 

In the following, a preferred embodiment of the present invention is explained in 
more detail with reference to the accompanying drawings. 

/^P^ir „ ""--/i — - ' n 

Figure L-sto^-an in wntive. coupling betweeirthe PC and the terminal apparatus via 

the USB busjI^re^i^FCis connected with the private branch exchange (PABX) 

indirectly via USB, and the PC terminal apparatus is connected with the private 

branch exchange (PABX) via a U p0/E interface ^^or^ ^^b^idwidth of the USB 

interface is larger — by at least the channels 2 IC, D* and CTRL - than the bandwidth 



of the U p0 interface. 




Fig^e^d ro w s -a layer modeMbr the terminal apparatus according to Figure 1 that can 
be operated both in the conventional symphony mode (BRI) and also in the inventive 
butterfly mode (BFL), 
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terminal apparatus to a private branch exchange (PABX) via an S 0 interface or a U I 
interface, via 2 B channels and one D channel, 



AS 



AS 



Figure 4^shows*a conventional cabling, giv^connection of a PC to a private branch 
exchange via an RS-232 or S 0 interface via a terminal apparatus (TE), 

Figure S^gpows-an inventively constructed butterfly architecture^ ^^repyT C a 




and terminal 
connected with 



10 



apparatus (TE) are connected via a USB bus, and te 
the private branch exchange (PABX) via a U p0/E interface, 



Figure 6 ^moyvoa schema#c representation of a data transmission in an inventive butterfly 
architecture in symphony mod^ ^^er^y ^ieterminal apparatus is controlled by the private 
branch exchange in a conventional manner and no data are transmitted directly between PC 
and terminal apparatus (TE), and 




Figure 7 ahov^p a schematic representation of a butterfly architecture in the^v^n^ve butterfly 



T^d^ ^0^^ mG terminal apparatus (TE) is controlled by the P^£^? 



orobyin addition the 



15 terminal^pparatus only forwards the data between the private branch exchange and PC, and 



mina^pparat 

/ ^^^^tofifnecessary, the PC again forwards data via the USB bus to the terminal apparatus, 
for example^for loudspeaker output 




According to a preferred embodiment of the present invention, shown in Figure 1, the 
20 terminal apparatus (TE), preferably a telephone, is connected physically with a private branch 
exchange (PABX) via a U p0/E interface. According to another embodiment, the terminal 
apparatus can be connected with a public telephone network via another interface, for 
example an S 0 or U k0 interface. PC and terminal apparatus are connected physically, 
preferably via a USB bus. In Figure 5, the cabling between PC, terminal apparatus (TE) and 
25 private branch exchange ja ohown - t hat is required for the exchange of information according 
to Figure F. 

In principle, all known busses that can transmit a bandwidth of (4x64 Kbit/s + 16 Kbit/s) (4 B 
channels and 1 D channel) are possibilities for the physical connection between PC and 
30 terminal apparatus. However, the hardware expense in the terminal apparatus is particularly 
low if the physical interface between PC and terminal apparatus can accept the entire 
bandwidth of the IOM-2 bus, i.e., the entire IOM-2 frame structure (Figure 2). As was 




i, the bandwidth of the IOM-2 bus is 12x64 Kbit/s. It thus 
corresponds to 12 B channels, or a total of 768 Kbit/s. This conditi^n^^^artiGula/not met 
by the serial interfaces (RS-232) and the S 0 interface (Figure 4). However, the required 
bandwidth is^for example^provided by the USB bus. 
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15 



20 



Since the USB bus is therefore - able to transmit the entire IOM-2 frame structure, the two IC 
channels, the two B channels to the private branch exchange and the D channel need not first 
be expensively filtered out from the IOM-2 frame structure. Due to the fact that the entire 
IOM-2 frame structure is transmit! 

complefelyT ^r tTiic'm^a^'^fe^d^tidn tEaf the'pfivate branch exchange sends to the 

terminal apparatus (downlin ^^gn easily bo forwarded to the PC. In addition, by inserting 
data into the IOM-2 frame structure, the PC can easily send data indirectly to the private 
branch exchange. For direct communication between the PC and the terminal apparatus, two 
IC channels are supplied in each direction (uplink and downlink). 

The IOM-2 frame structure does not occupy the complete bandwidth of the USB bus. For 
this reason, as shown in Figure (^additional peripheral equipment can be connected to the PC 
via the USB bus. Possible devices for this purpose include, for exampl^ microphones, chip 
card readers, speed dialing memories, keyboards, mice, and cameras for videotelephony. 

Figure 2 shows the interleaving of the respective layer 1 bitframe structure in the terminal 
apparatus. The lowest layer is represented by the USB bus. The IOM-2 layer is located 
above the USB layer. The IOM-2 layer corresponds to layer 1 of the OSI layer model in the 
direction of the terminal apparatus. In the direction of the PC, layer 1 of the OSI model is 
25 represented by the USB bus. Layer 1 ~ conversion IO 



^^JSB —^ajces plac^iji a layer 1 
converter (e.g. plug-in adapter in telephone j^ptsm^iTi here) IHotshown in Figure 2 is the 
LAP layer, which corresponds to layer 2 of the OSI layer model. Layer 3 of the OSI layer 
model is designated as^jjnaling protocol SIG PROT. The signaling protocol SIG PROT can 
be in two operating states. One operating state is the symphony mode. In symphony mode 
30 (see Figure 4 as well as Figure 6), the terminal apparatus is controlled by the private branch 
exchange PABX. The second operating state is the butterfly mode (BFL) (see Figure 5 as 
well as Figure 7). In the butterfly mode, the terminal apparatus only forwards data between 



the PC and the private branch exchange, without reacting to them. Data (speech) between the 
PC and the terminal apparatus are exchanged via the two IC channels. The terminal 
apparatus receives commands from the PC via the control channel (CTRL) (see also Figure 
7). The telephone can send control commands, such as keyboard inputs, to the PC via the D+ 
5 channel. 



Figure 6 shows the logical flow of information in the symphony mode. The terminal 
apparatus communicate^ w^tk the private branch exchange via the U p0/E interface. The 

le private branch exchange indicates that the private branch 
exchange controls the terminal apparatus. The PC can e n the - one hand -communicate with 
peripheral equipment via the USB bus and can communicate with the private branch 
exchange via the USB bus and the terminal apparatus. The symphony mode enables 
telephoning even when the PC is switched off. In symphony mode, the terminal apparatus is 
controlled by the private branch exchange. 



*5 X \ ^k%^^ 

f ^ \ — ' M Figure t, communicati 



^■^ T^Figurc i t, communication in the butterfly mode » a shown . The terminal apparatus (TE) is 
O controlled from the PC via the USB bus. This is represented by the USB lines drawn in bold. 

I'm; Data are exchanged only between the PC and the private branch exchange (PABX). These 

ji* data are merely conducted through the terminal apparatus, and are converted between the 

O 20 U p0/E interface and the USB bus. The PC controls the terminal apparatus via the control 
channel (CTRL). Keypad inputs on the telephone are transmitted to the PC via the D* 
channel. The terminal apparatus and the PC can exchange data (speech) via the IC channels. 

The butterfly architecture enables the pre-processing of data from the private branch 
y£/^5 exchange in the PC, and subsequent output on the telephone. Conversely, for example^ speech 
inputs via the telephone can be pre-processed in the PC before forwarding to the private 
branch exchange. For example, the PC can carry out speech encryption. Here the PC would 
, forward the speech data coming from the telephone to the private branch exchange in 
encrypted form. Encrypted speech signals from the private branch exchange are forwarded to 
30 the terminal apparatus in plain text. Since only one B channel to the private branch exchange 
and one IC channel to the terminal apparatus are respectively occupied, parallel operation of 
an additional B channel application in the PC is possible. 



In addition^butterfly architecture is suitable for the implementation of a telephone answering 
device on the PC. The PC is characterized by high computing power and large memory 
capacity on the hard drive. For the implementation of a call answering device function in the 
butterfly architecture, it is thus sufficient to expand the software on the PC. The speech input 
and output preferably takes place again via the telephone. Alternatively, additional peripheral 
devices can.for example be connected to the PC. 



Another preferred field of application of computer-telephone integration usir^^roerfly 
architecture is videotelephony. The standard H.320 provides a standard for narrow-band 
image transmission. Since a display screen is already available in the PC, only a camera for 
recording the image is required. This camera can for examplejbe connected to the USB bus. 
According to the H.320 standard, one B channel of the U p0/E interface is used for the video 
transmission. The second B channel is available for speech transmission (multiplexed with 
image data). Speech data are inputted and outputted via the telephone. According to the 
butterfly architecture, speech data are first exchanged between PC and telephone via an IC 
channel. The PC sends the speech data to the private branch exchange via a B channel. The 
speech data are thereby conducted through the telephony. This apparently complicated ■ 
method makes it possible to keep the hS3war^ou|ky-as low as possible, particularly in the 
telephone, and to standardize the telephone software to the greatest possible extent. 
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